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(57)Abstract: 

PROBLEM TO BE SOLVED: TaexecuteTeactive 
sputtenng^w^^ 
highqualiti^tMighlspjee^ 
riag^stnp^shaped^ 

SOLUTION: Ring strip-shaped targets 7a are composed 
as a pair of independent targets. Moreover, disk-shaped 
targets 7b are composed as a pair of idependent targets 
located at the gaps on the innermost part of each ring 
strip- shaped target 7a. In an ordinary opposited type 
target sputtering system, the magnetic field on the center 
part is made intensive than that on the circumferential 
part of the target. Thus, for correcting it, the electric 
power to be fed to the disk-shaped target 7b on the 
inside is reduced compared to that to the ring strip- 
shaped target 7a on the circumferential part, and plasma is made uniform as the whole. In this 
way, approximately uniform sputtering velocity and oxidizing velocity are obtd. over the whole 
face of the target, it has an approximately uniform erosion region 6, and, the deposition, e.g., 
of an oxide thin film of high quality at a high speed is made possible. 
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m^mz&m-i 1 M<mi.LtiPim^(r)XJ'<-y 9- 
9-y-/vti)^h^*). ^im9-y'yhii^ti^tL 
mmiz-^:hiw&T^ m^mtmer>xf^'y9-m 
a, 

im^mA ] xnv9-9-y'y Y\,z'ikm-hxn'y 
9-%-m.. -m&L. 'mmjs-'^<\^xwfih*j: 

i. s¥j: 'omitihmmk\'--3<n\^'mi!^mi3mx 

)^-y9-mW. 

[iS*JH5] \nm:iL'Lfz^^<r)xn^y9~9- 20 

y-y v\,zmkthxn',9-'m)t. mmituzn 

mkC0XJ'<'y9-9-y-y hizmtlXJ-^-y 9-%:^ . 

ii. nmm. mm, mm.wvuxm-(>^j:m^ o 
mnxh:s.\'^zm^ixj-i-/9-mfsx'htmm3§i 

m(0X^'<-y9-mW.. 

im^me] imm.u.immxj'<-y9-9~ 

y-yht, lM<r)Wi±lt:Pim^cr)XJ^y9-9-y'y 

[if^«7] mm. mm. yymm:>i<.mp^^hm 30 

mx 0 matih-mxtcoT-'m/fx t com^^x srij 
m-timmi-6<r>\.^i'titi^rmm<^xy^'y9-m 

[ff^^as ] x/iy 9-&f!^m<oxj^'y 9mt IX 

m^^i^tliXy'^ y9-9-y'yhiZi5\,n. ?!fe±L^« 
^^X'hlZbm^t-tlXJ^'y9-9-y-y h, 

(000 1 1 40 

mmm^zmi, miz^^^'^'y9-, mm^mm^J:b'(r) 
mm#^m. mmmif:(DT^xr\^-mm±<7)mm 

m^z^mhw.mm'^^my ^)V9-t£}i(^m. 
wmmm-hxy^-y9-mm.. m^<^^m.i,zm\^h 

XJ'^'y9~9~y'yV\,zm'th, gtCPKIi. ^WSi 

mmm£b^Km.x)^-,9-x'mk'th^ 
(7>9-yyhi!m^zmh. 

[0002] 50 



^^2 00 0-3 19 778 

2 

^c7)Sffi{c, mS-CO^i^-fhtzmzii, xn-y9- 
§IS**^fflSfL-cv^i). :L<r)xny9~^m.^m\-^xW 

'i^ff^&^Hmmm^zTi.x. xthtivi^ti.'mtm 
imtiih. 's\m. mmkt x.xnvx-fm'-m^ 
mvyx^r^}xi^L\,z'mth%-^. mm, 
^mx'm.<m^^m:'^uz\i. -^tts i 02«^a 
\iOzm.(nm^ztt'>x\-^h'Smti^hh, 
[0003] z.iih^w^^mi''^h%\z. ±Wk9- 
y-yVkm^Lx. mmuvs.miix^xxn'y9~ 

•^hm^&.xny9~'mm.^h.Xii^. jiSJ:<ffi 
m^fihxny9-'^m.tLX. ^ISSv/^hoy;^ 

A-.y 9-mwtnm.xn-, 9-^m''mihtih . 
[0 004] ii4si/ii5«i. ^ti^fi. 
V p yxn 7 9-^wmnm.x)-^ -y 9 -mum^ 
b^iu-ysvti^mmx'hh. z.ixt>mM. m 
9-y^yVA±.\zwa5^j:m^mm\t. ^ 
mmim^ixw^^mv^. ryx-7mmk-Mif>i 
zbizx*). msmmsi-iz^rnvrnx^ht^^o 

[0005] 

j'^-y9-mmizti\<^xii. ^mmi.. m^m-^im 
-ui^j:^^, m 1 (cj^-rxD- y 3 1 mmm 

mzTntXoiz, :ca-i^3yiimmzMm?>. 

<^*t®-c{i. xj-<>y9-nf-tf'^~izm.ix\t^^\.'>z 

[0006] nm.xf^'y 9-^m,zi5\^x\i. ^ms. 
•7^^ Y o yxf'i'y 9 -mmiz\!c'^^ tm^ifi9~yv 
v^mtmmzts:'>x^^h(^x.. ryX'7mv^mm 

2) $:Mf !>. 

[0007] ^Jt, Kim.xn'y9-^'^0^. 9- 

y-yY<nTmmt^x<nwMi. 9-y^yY(mmxm 
0. it-^^mx'XJ^-y9--^tixmw,i.^zit-^^<n 
mmm-htmhixx\^h. uzi)^-ox, ^Mjs«?r 

.*^«<o«WXA--y:5'-Sti.i.>Itfc=Srl>. -eoja*. 

m^mt^^i. tt£h%. ixmrn^zh^yc. m 
^xn-y9--k^o^^. ^(ovmsLmm^^'ht< 
ni(iixxLtob\^owmifihh(7)X'hh. 
[0008] zixt,mm\<r)^mkmm 

hmzti:^ixrzmX'M . mii'\SLXy^-y9-i%^X 
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[0009] 

[00 103 $ ^>{=*^BJ{i, ;<y\->y rJ'-^gmy'C-y 10 
?!fcs5: L/v:IS^«t'J> I. C t ^- 

^r'-yht'*)!.. 
[00 1 1 ] 

^m.-^\.xi^\mi. ^'^^-y-yVi^Wimmm^ 
•kmLXth. 20 

[0 0 12] ;c0i:^^S«ttX^N--y^-l3*>l^T{i, 

mM±x:^-mm^\^hi.x'mwM^t\^h 

t\.x\^h. 9-y-/YW^x'(nn.imm-tz.'<)<m.\'c 

S o t -em>'N"-y ^-as^r S s 

^tmmmwimuz\t. laro^^^ 

S s<S o 

mmmt. ^^'mbH-'ji^\^x\^h^. ^ts: 30 

h%xn^y9-iS:^^<r^^m^1f^^x:hh^. ^ 
-f'j Y-^^^zhtc-iXKm^kz-fj^ht^ttih. 

[0013] ^BLh'vois^bliilSw^igJSSti. 

^•-^-yhOX>'N'-y^-3SJSxffi«i::0rl,*^^>, 

Ss5=;So 

\^x. »m,zwmnmk\^uz\i. xn-y^-y-y 4o 
mmhr>xn'y9-mf-sbmzts:h, 

(00 14] 1-^i5*>, :?-^r'.yhJ:C7)X>'-?y:$'-«lS 

^^L, m%<m^ifm\i.z^^ms:'o . xn-y^-^ 

otc'^WM^y^Vuyxi^^y^-mm.X'li. xn-y^ 

[0015] tfz. np\mxnyi>-mmi. t^m-? 50 
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/;t.ho>XA--y^'-SIMtik!KLT, {K^SrJ: 

fizn^x'thnx-ntuw. m'^^<r>xn-y9~m& 
JUtmi. nt<9~y'yv<n^>mi^nmzm2(r)ify 

sfi^-y-y b*'DOSoJilTT'^:»mif^:4.-r, ffl« 
[0016] -^r, *^BB(ci5V^T{l, S*^'i^-=5r4E 

m(r>^^<r>^~y^yhUi'iimtLxm\^. A-oms 

mthZUzX^. m3<^yyyt,z^^t^-t£XJi~y^ 

x'ii. i^-y^/hcrmm^xj-^-y :^-i-hmm^i^x' 

im9iX'\t. 9-y yV9m^x:%hfi\m-^zx 

n^ys-^imhmL<nxn'y9—9-y'/Y^'m^h 
[0017] OT, ^wmvim:%mim^z^^^xm. 

[ 0 0 1 8 ] la 1 fi. *^B3l5D«f6lSXA°.y ^-JlgCO 

[0019] iOga^, «^(Sfflg3±*Cfi?liS:ff ^ 

imxn^y^-mx'hh'K^^^znmM.Lfzinco^- 

i:, #:J'-^^"/h7a. 7 btr>^^'«'y :?-^^jS:«*&-r 

SISS. 9$:{i^S. 

[0020] ^-y-J h- 7 a(Sfi|!i=«cO}^2:ML. 1 

nffmiLtz^-y^yhtLxm^^fixx^h. ttz. 
^-y~.,Y7h\,mmi^<om^^:^L. ^^iofSft^^co 

n<r)mLLtzi>-y-/V}:.Lxm^^fix\^h, #i*t 

«05'-y«yh7a, 7 b {i-J-fl-f ix«t«ii8 . 9t: 
[0021 ] 9-y 'y V 7 aCOH^^^W^Hgti. SHJ^ 

wmx'ts:< . :^wn<m}m^nhfihimn\:zi5\^ 
X. m.^mzmtxm-<rmMimLxi^mhts:\^. 

[00221 nHth~n^^^<nf-y -y h 7 a t 
ii^. illStJtJil 3.5 6MHzgJgc0SjgjS1t:'35: 

MHzJJLh<^VHFjgjft^+HzS«<035a[. *>SV> 

{isJ^j^tc D c ^MM. tTt t (O^K H z gJKcOAVU;^,)^ 
»5rS^$-tt-CtJ:V\ :J'-y-y h 7 a*i^Jgl!jf4<0« 

[0023] DCSiiJi, 9-y'yVtnM(n^'<Z'7-y 
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[00 24] :.tit><r>wm:^^\.zm^L. ^(r>%-h 

[0025] mn(r>mm^-y'y hx^i-y ^-u^-q 

\i. ^~y-yv<r>m.m^^h^''iU(7im.^tim<^j: 

<r>xn'yjf—!f-y yV7si\iz^mLx. nm>vim. 

[00 26] Z.1XfiZi.n9-y'y\-m<,Zhtz^. 03 

t<zm-fi. 0 i,zmm--^j:xt^v 9-m.tmimmn% 
(jii. mnz7r:tXo^imi^^j:xa-i^3ymm6 
^Mt. Ammimmm^irmmxMm-hztm 

[0027] mxtim\t:^'xtvxii, mm. s? 

my-ym. Aimmma^ti^tiy-ym. ym^m 

ryX'7:^XtLX<r>Ar , He, Xe. Krlfc7);f:S 
[ 0 0 2 8 ] t , #««f4^o^I■&SK5:^ll.^{4, 

r;l^5$-ffifflL-C, V]mk<r>XJi-y?—?-f 'yVlh 

\<z\i=y^}^y^mm-thLthX'%i, s^swfiT-ffl 
^fi^'timmx:mm.^txn'y 1?- 

[0029] *^H^C*3V^T{4, fiasco J; o [zW^lf^ 

[ 0 0 3 0 ] a 1 iz^sLtcmmza^^xii. m^^cox 

A-.y:?-:?-y.yh7ai;, [^m\k(OX/•i'yif~^-y 
h7b5r«B&L. ffi^^OXA'-y rJ'-^'-y-y h 7 a<0 

[ 0 0 3 1 ] ll«^<OXA-.y ^^-^'-y.y hi a. 

mm^z. ^t>iz-mximfiimcom^(^xf'^-y!^- 
f'-y-/ h^mmi,zi^txm\iixijX\.\ zcorn-^. 
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lJ:ol,ztiHiJ:^\ 
[0032] 

[0033] <IUfi«^ 1 >SS^^ >'A'-rt t , 1 Jt<7) 
*t|6)Uv::J'-y-yh^iJLJt. ClW^J'-y-y Kcti, 9}- 
@20cm, rtSl 0cm<O^^^^r;l/S5'-y>y 

fflv^/i. ^fc, ^cr>9mmz^±mm^^m^Pi±izm 
10 EL, i^-y'yh±xim^^j:imm^uz. t 
muz, 

[0034] C:0«l&I^-y«y hSrfili.^;^A--y^'-S| 

lJ-^X:(ill'COM^mi>Z^j:?>Xdl<Z.fm-T)U-:fy 
<7) 5 0 %- 5 0 %CO?I^Jt«OX>'N° -y 5r-^+ 

aSJilOA/Sec-CJ)-^/::. 
20 [0 035] z<^T)is. i-miz^^ ^X . 

t<t 0 . js«2 0 0 n mm^x-mmmm^ifz 

[0036] <mm 2 >x^f-^ yA--rt t , 1 m 

n\^Ltz^'-yy hiiiUz, Z<^^~y-yhlZl,i. 
fl20cm, rtSl 0cmOtSi«^Rry^5^'-y■y^■ 
i: , -e^ortfflitsa^ tutj-i^ 9 c mcowasttr/w s 
-y-yh^m^fz, ttz. w\-Mmz^±mmGin 

'm±izmifz. ^<0ffljiO2fflO:5'-y-y bS:l^n*H^ 

la Lit* 

[003 7] zm\^^-y-yhmirzxy<-y^^-m 
wim^\ f»>io-*j ■<x^)u&.T<on?i&izm% tit 

i^':x/!)]^cr)^^mz^j:iXTi,z. fm-Ti\^-^y 

O 5 0%- 5 0 %<rm^it<nxt^ -y ^-:^'Xi'^^r VA' 
-rttcatAL. ^|l!l<^*ft»«:J'-y<yh{:iI8S«:^Srl 

$<^>tZ|^IB!|(50nffitt^'-y-ybtC5 0 0W 

40 [0038] -etr, z<7yr=7X'7\,zi.hx>^y9^)y 
^t. i?^-r;Wd'ycr)ii-^;«r'xtcJ:l>^-y ybaM 

cO«:;»3S:W^LTXA'.y^'-^SrgBjl&L. 
jSigfi 1 5 A/-S scX-h-itz. 

[0039] znr)v s ■MKt--^»'^T , %mm 1 1 pi« 
[0 04 0] <^ttfi^3>a;2f-v>'A--rt{c, 

50 *t(6]Uc^'-y-y hSrSeUc, ClcOrJ'-y.y hW4, i'h 
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[004 1] Z<OM\^i!^-y-y f>5r«i;c/iXA'.y ^--g 

-nzMxt. 9m<n^^9-y^vv\,z-s>mm.-ni 

lKWSiAL> $/^tC|*ll!iyonSfK^'-y'yhlc5 0 0 

(004 23 ttf, C:cor7X-7{cJ;S;?.A'-y:5"jy 
/fc . W(m-TJV:fy(om.-^^:^izii s ^'-y •/ h^ii 

3 ymisLtizm^ 3 0 0 A<7)i?-ft$/ <j n ymm. i 

[0 044] <IIJfim>*^^-v>'A-(*ii:, m«o 

g2 0 c m. 1 5 c m<0l^«T;W5 ^-y-y h 

k , -e^OrtiltiSa^iX^vri'hg 1 4 c m , F«=lg 1 0 c m 

y 3 y y b t . § ^> -ecoi^iiaitcifis 
^mmiz^±mm5m't^Pi±mifz. zmm 

[0045] Z(OMffli^-y hi:mfz:^^-^'v ^-^ 

mim^K i-nbi o-*j'<:^ii)i'aT<on^i,zm%iti 

<05 0%- 5 0%<7)^I■&Jt^OX>'^•>y:5'-;^r;^Sr^^y''^' 

-HzmAL. m\<oi^^^^-y"/hi,z^mmf)i 

8 0 0WSAL, F*Hi<:OP5^^^r;WS:?-^r'.yHc3 0 

0 yfnmmi^i] s-sa l . $ ^> t +isi<o*i«ttr;i' s 
^'-y-ybtcjis oow«oie^«w::»]S-taAL-r, 

[0046] -^-LT, ;<0r7X'7tJ;l)XA-.y:J'"jy 
/t, i?IS-r;l/3'y(0?I^;!fXlcJ;S:J'-y-yh«ffi 

ra. ?HI!l<7)ftm«::'3Srl^L.TXA-.y^'-^Sr^ 
t , 5^««±{:J?S 5 0 0 A<r>m^ti^ U 3 yco^W* 

K3ES« 1 0 A/S e c t'* . 
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[0047] Z(OT)V 5 -^-KlIOV^T , SSSfi^l 1 i: mm 
1.5 8W^i!,®=5:)i-p*>o^. 

[0 0 48] <mnm5>M:?^^^y^<-i^i<z. im 

@20cm, }^^lOcmff)m^^T>l'5.9—yyV<0 

^im-'fz, tfz. ^cr)9mmz^±mm^t:n'\jn± 
izwiMi. ^-y-y h±x'imm-^j:m.mB^ifz, 

10 tti. i'-y-y hdzli. 13.5 6MHz<ommm^^ 

[0049] ^:oS^I6)^'-y•y^2^^l;l;^^Xy^••y^-g 
m^m^K f-«)l 0-«A-X;«»;H.:lT<0*^t«fS\L.Jt 
f*, lA-;?.;;?;Uc7)X^mc^l.<J:^{c, g^-T^l^^-y 
(7)5 0%- 5 0%COjI-^Jtc^X>N'-y:5'-/'X$-^A-y>'N' 
-l*Itc#AL. SiS&«:»J^lKWtSAL'C. 

[0050] z<r>mitT)Vii-miz':>\,^x. 
20 mfizx <o . jft*4 0 0 n m<om^x'tfdmm:im^ 

[0051 ] <llteC»J 6 >St^^-ir 1 itfiO 

muzi^-y yh^w.uz. zcDi'-y y hui. 

g20cm, n^^lO cnKOm^^TJl^^-y-yh 
t . i<r>P^m\,zUW.^fd-z9[^9 c mc7)n9i4^7;l^S ^ 

-y^yv^m^^tz, tt:. ^mmizn±mspsm 

^h'ti.zRm.L. 9-y-y Yix-mj^-tsMMi^m^ 

[00 52] Z.<m^9-y-yV^%,x.tzX)^'y9-^ 
aSrfflvv ^«>10-«>''?X;<?;mT<0>fflStSf^L./i 

<7) 5 0 % - 5 0 %wii-&Jto;^>' N* >y ^' -;?yx 5: -f-v y -'N' 

-i*ifc^AL. wmym^^-y-y v\!zmm.-h^ i 

KWSAL, $f>trt(fflcORS1^:?-y-yhll5 0 0W 
(n-m^-h^^XLX . i^-^^ryX-^im^lfz. 
40 [0053] ^L-C, C:t7)r7X-7tJ;l,;^A-.y:J'Uy 
i^t. ^-TJUzfyiDM-^^'MzX^f-y yV^m 
t'Oit'fbtff i: yx*^tai> J: ^ iz. 9m(0mM 

m^^:'mixxji-y :^-mimi^L, ^Mm±.iz 

1 5A/S e cX'h-ofz. 

[0 0 54] z<07Ji'ii-miz-:>\\x. m^mitmu 
izmm ttitz^. mi.mwii o . i %OT«o^ift«=5: 

!^X'h':>fZ. 
[0055] 

50 [l6Bfl<7)S!,*] j,Xh, xE^^cJ: o iz:^mizim. R 
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[04 ] mi<7i^WM-7y^Vuyxi-<'y^-mW.<r)m 
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